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ABSTRACT : PROBLEM TO BE SOLVED: To provide a touch sense/force sense presentation device 
capable of really expressing the touch sense/force sense information of a target and 
allowed to be used also as an information I/O device. 

SOLUTION: The touch sense/force sense presentation device 1 0 is provided with a 
sphere 12 including a motor 28 in its inside and held so as to be vibrated and rotated. An 
information processor 1 8 moves a pointer 30 in accordance with the rotational information 
on the sphere 12 which is inputted from a detection means 1 6, and when the pointer 30 
comes into contact with a picture displayed on a monitor 20, outputs a touch sense/force 
sense signal. When driving devices 14A, 14B allow the motor 28 to move in accordance 
;. s with a touch sense/ force sense signal transmitted from the processor 1 8 in the rotated 

state of the sphere 1 2, the sphere 1 2 is vibrated and touch sense/force sense is 
presented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the tactile-sense inner- 
force-sense presentation equipment and the information I/O device for giving the button and the 
feeling of operation of a window which were displayed on the display using the graphical user 
interface (GUI) of an information processor in detail, the tactile sense taken in when people touch an 
object with a finger or trace the front face, and an inner force sense in simulation to a fingertip about 
tactile-sense inner-force-sense presentation equipment and an information I/O device, without 
actually touching an object. 
[0002] 

[Description of the Prior Art] Tactile-sense inner-force-sense information serves as a final conclusive 
factor in the case of recognizing and judging an object in many cases in the body sensory 
information perceived using receptors, such as an eye, an ear, a nose, a hand, and a finger. That is, 
when an object exists at hand, people understand and are convinced to feels, such as a feeling of 
rough ** of the front face of an object, and a feeling of irregularity, by touching an object with a 
hand or a finger, and it is thought that various decision is made. 

[0003] On the other hand, when the information on the goods introduced by documents, such as 
information on the goods displayed on the screen of television which cannot be touched with a direct 
finger, or a personal computer, an exhibition object, etc. or a magazine, a pamphlet, and a catalog, is 
received, even if it can recognize an object linguistically and visually, it is difficult [ it ] to take in the 
atmosphere or to obtain somesthesis. Therefore, although people guess and complement the lack 
portion of these information based on their experience in a brain and understand the object, the 
complemented information may be different from the tactile-sense inner force sense actually 
acquired from an object based on experience of an individual. 

[0004] Moreover, in the personal computer, in order to make the operation easy, GUI (graphical user 
interface) which operates a computer is used by operating the button and window which are 
displayed on the screen. In this GUI, the present condition is expressed by change of the color 
display on a screen etc., and the output of sound, and whether the button's being pushed correctly 
and a feeling of operation cannot take in a feeling of operation from input units, such as a mouse 
currently referring to the finger and a trackball. This passage, the cognition of a feeling of operation 
in GUI remains in what is depended on visual-sense information or easy acoustic-sense information, 
and the cognitive depth tends to become shallower than the case where it is accompanied by the 
tactile sense. Consequently, at the time of operation, storage becomes ambiguous or produces the 
fault of judgment, and delay. 

[0005] It is expected that the demand to obtaining tactile feeling when touching the front face of the 
object displayed on the Lords, such as the Internet in recent years, as a picture on information 
machines and equipment with development of the information communication equipment by the 
visual sense and spread, or tracing becomes large. Moreover, the demand to the user interface which 
is easier to use will also become large. 

[0006] Some equipments which present conventionally the tactile-sense inner-force-sense 
information on an object that it cannot actually touch are proposed. For example, the operator 
grasped the simulation tactile-sense presentation equipment indicated by JP,6-19385,A, and it is 
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equipped with the ********** supporter along with the back face by rotation of a ball, installs a pin 
in the part in contact with the finger which grasps this supporter, and is performing tactile-sense 
presentation to the finger by making a pin go up and down. Moreover, the input unit indicated by 
JP/7-1 91 798, A is equipped with a movable sphere and the roll control section which controls this 
spherical rotation, and is performing tactile-sense presentation to the finger in contact with the 
sphere by moving a sphere and the roll control section up and down together. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the simulation tactile-sense presentation 
equipment indicated by JP,6-19385,A is what a finger is contacted at the nose of cam of a pin, and 
takes in operation of a pin, it cannot take in tactile feeling with the whole finger. Moreover, since the 
position of a finger will be fixed, it is difficult to show tactile feeling taken in when people touch the 
front face of an object with a finger or actually trace without sense of incongruity. 
[0008] Moreover, the input unit shown in JP,7-191798,A is difficult for there being a problem that 
manufacture cost becomes high and making it spread as general-purpose equipment, while - 
equipment becomes large, since it is the structure of moving a movable sphere and its roll control 
section up and down together. 

[0009] this invention is made in view of the above situations, and the purpose of this invention is to 
offer the tactile-sense inner-force-sense presentation equipment which can express the tactile-sense 
0^ inner-force-sense information on an object with reality. They can output and input information to an 
information processor while they present a tactile-sense inner force sense, and other purposes of this 
invention are easy structures, and they are to offer the information I/O device which can express the 
tactile-sense inner-force-sense information on an object with reality. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the tactile-sense 
inner-force-sense presentation equipment of this invention is tactile-sense inner-force-sense 
presentation equipment expressing the tactile-sense inner force sense for imagination, and is 
characterized by having the sphere held possible [ vibration and rotation ] in preparation for the 
interior in the movement child, and the driving means which vibrate the aforementioned sphere by 
making the aforementioned movement child exercise according to a tactile-sense inner-force-sense 
signal. 

[001 1] In the state where the tactile-sense inner-force-sense presentation equipment of this invention 
is equipped with the sphere held possible [ vibration and rotation ] in preparation for the interior in 
the movement child, and the sphere is rotated with the finger Since a sphere is vibrated and the 
tactile-sense inner force sense for imagination is expressed when driving means make the movement 
child in a sphere exercise according to a tactile-sense inner-force-sense signal, a detailed and 
. complicated tactile-sense inner force sense can be transmitted to a user's finger through a sphere, and 
K - the tactile-sense inner-force-sense information on an object can be expressed with reality. 

[0012] The information I/O device of this invention is characterized by to have the driving means 
which vibrate the aforementioned sphere, and a detection means detect the hand of cut and the 
rotation of the aforementioned sphere, and output rotation information to an information processor 
by making the aforementioned movement child exercise according to the tactile-sense inner-force- 
sense signal inputted from the information processor in the state where of the sphere held possible 
[ vibration and rotation ] in preparation for the interior and the sphere are rotating the movement 
child. 

[0013] The information I/O device of this invention is equipped with the sphere held possible 
[ vibration and rotation ] in preparation for the interior in the movement child, moves a pointer 
according to the spherical rotation information that the information processor was inputted from the 
detection means, and when a pointer contacts on the picture displayed on the screen, it outputs a 
tactile-sense inner-force-sense signal from from. When driving means make the aforementioned 
movement child exercise in the state where the sphere is rotating, according to the tactile-sense 
inner-force-sense signal transmitted from the information processor, the aforementioned sphere is 
vibrated and a tactile-sense inner force sense is shown. 

[0014] Thus, presentation of a tactile-sense inner force sense and informational I/O can be performed 
with easy structure by showing a tactile-sense inner force sense using the sphere which is a part of 
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structure of an information I/O device. Moreover, since a sphere is vibrated and the tactile-sense 
inner force sense for imagination is expressed by making the movement child enclosed with the 
interior of a sphere exercise, a detailed and complicated tactile-sense inner force sense can be 
transmitted to a user's finger through a sphere, and the tactile-sense inner- force-sense information on 
an object can be expressed with reality, 
[0015] 

[Embodiments of the Invention] Hereafter, the form of operation of the information I/O device 
equipped with the tactile-sense inner-force-sense presentation function of this invention with 
reference to the drawing is explained in detail. The form of this operation is the example which 
applied the information I/O device of this invention to the trackball of an information processor. 
[0016] the sphere by which the trackball 10 was held possible [ vibration and rotation on the upper 
surface of a box 1 1 and a box 1 1 ] as shown in drawing 1 - it has 12, the driving gears 14A and 14B 
which vibrate the aforementioned sphere by magnetism according to a tactile-sense inner-force-sense 
signal, and a detection means 16 to detect a spherical hand of cut and a spherical rotation, and 
driving gears 14A and 14B and the detection means 16 are connected to the information processor 18 
through I/O device 17 Moreover, the monitor 20 which displays a processing result is connected to 
the information processor 18. 

[0017] Sphere 12 is held possible [ the vibration and rotation to the hole 13 prepared in the upper 
surface of a box 11]. The interior of sphere 12 is a cavity, and as shown in drawing 2 , the 
movement child 28 who can exercise arbitrarily is enclosed with the cavernous section 26 of the 
spherical-shell 24 interior, the operation and reaction acquired when this movement child 28 
exercises arbitrarily in the cavernous section 26 — a sphere — 12 vibrates the movement child 28 
consists of the magnetic substance, such as iron, — having — a sphere — it exercises by being drawn 
in by the magnetism which acts from the driving gears 14A and 14B arranged to the exterior of 12 
For this reason, a spherical shell 24 is constituted by the permeability material which does not bar 
transfer of the magnetism from the outside to the movement child 28. 

[0018] driving gears 14A and 14B are shown in drawing 1 — as — a sphere — 12 is inserted — as — a 
sphere — it is arranged at right and left of 12 Driving gear 14A consists of electromagnet 15A and a 
control circuit (not shown), current, and the size and direction of voltage which a control circuit 
energizes to electromagnet 1 5A are controlled according to the tactile-sense inner-force-sense signal 
inputted through I/O device 17 from the information processor 18, and the size and direction of a 
magnetic field of electromagnet 15A are controlled, thus, the controlled magnetic field — a sphere — 
it acts on the movement child 28 enclosed with the cavernous section 26 of 12, and movement of the 
movement child 28 is controlled In addition, driving gear 14B is also the same structure as driving 
gear 14A. 

[0019] Next, an operation of the trackball 10 concerning the form of this operation is explained. 
[0020] a user — the finger (not shown) — a sphere — if rotation operation of 12 is carried out — a 
sphere - the hand of cut and rotation of 12 are detected by the detection means 16, and it is inputted 
into an information processor 1 8 through I/O device 17 the sphere inputted into the information 
processor 18 — the rotation information on 12 is displayed on a monitor 20 as movement of a pointer 
30 

[0021] it is shown in drawing 3 - as - a pointer 30 - a monitor 20 — a sphere - the rotation 
information on 12 is displayed The icon 32 which shows the computer file other than a pointer 30 is 
displayed on the monitor 20, and when a pointer 30 laps with an icon 32 on a monitor 20, or when a 
pointer 30 separates from an icon 32, an information processor 18 outputs a tactile-sense inner-force- 
sense signal to driving gears 14A and 14B through I/O device 17. 

[0022] the magnetic field which each control circuit of driving gears 14A and 14B controlled 
current, and the size and direction of voltage which are energized to an electromagnet according to 
the inputted tactile-sense inner-force-sense signal, and the size and direction of a magnetic field of 
Electromagnets 15A and 15B were controlled by this, and was controlled — a sphere — it acts on the 
movement child 28 enclosed with the cavernous section 26 of 12, and movement of the movement 
child 28 is controlled the operation and reaction acquired from movement of this movement child 28 
- a sphere - 12 - vibrating - the vibration - a sphere - a feeling of operation as if a user's finger 
contacted the icon 32 instead of the pointer 30 is shown to a user by transmitting 12 to the finger of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web _cgi_ejje 



6.9.2002 



- 



THIS PAGE BLANK <uspto> 



Sivu 4/5 



the user who does rotation operation 

[0023] Moreover, as shown in drawing 4 , when the object 34 which has irregularity detailed on the 
front face other than a pointer 30 is displayed on the monitor 20, a pointer 30 follows on moving on 
a monitor 20 in an object 34 top, and an information processor 18 outputs the tactile-sense inner- 
force-sense signal according to the tactile-sense inner force sense when a pointer 30 describes an 
object 34 to driving gears 14A and 14B through I/O device 17. 

[0024] the magnetic field which each drive circuit of driving gears 14A and 14B controlled current, 
and the size and direction of voltage which are energized to an electromagnet according to the 
inputted tactile-sense inner-force-sense signal, and the size and direction of a magnetic field of 
Electromagnets 15A and 15B were controlled by this, and was controlled — a sphere ~ it acts on the 
movement child 28 enclosed with the cavernous section 26 of 12, and movement of the movement 
child 28 is controlled the operation and reaction acquired from movement of this movement child 28 
— a sphere — 12 — detailed ~ vibrating — the vibration — a sphere — real tactile-sense inner force 
senses, such as a "rough deposit" etc. which is taken in when an object 34 is actually traced with a 
user's finger instead of a pointer 30, are shown to a user by transmitting 12 to the finger of the user 
who does rotation operation 

[0025] Although the gestalt of the above-mentioned implementation showed the example using the 
sphere with which the single movement child 28 who can exercise for the cavernous section 26 of 
- : ^ the spherical-shell 24 interior arbitrarily is enclosed, as shown in drawing 5 , you may use the sphere 
with which 28m ( drawing 5 three movement children) of two or more movement **** which can 
exercise for the cavernous section 26 of the spherical-shell 24 interior arbitrarily is enclosed, the 
operation and reaction for which each of 28m of these movements **** exercises arbitrarily within 
the cavernous section 26 by using two or more movement children — a sphere — 12 vibrates and a 
more detailed complicated inner-force-sense tactile sense can be shown to a user's finger 
[0026] In addition, although [ the gestalt of this operation ] the movement child 28 is spherical, the 
configuration which it is not restricted to this but the shape of a doliform and a countless salient have 
is sufficient, and a front face does not need to be smooth, either. Moreover, the internal surface of the 
cavernous section 26 does not need to be smooth, either, and may be a split face. 
[0027] the gestalt of the above-mentioned implementation shows to drawing 6 — as — 
Electromagnets 1 5 A and 1 5B - from a user — seeing — a sphere - although arranged to right and 
left of 12 — from a user — seeing — a sphere — you may arrange before and after 12 moreover, it is 
shown in drawing 7 - as - Electromagnets 15 A, 15B, 15C, and 15D - from a user - seeing - a 
sphere — it may arrange to front and rear, right and left of 12, and the magnetic field which acts on 
the movement child 28 with four electromagnets of 15 A-D may be controlled 
[0028] In addition, the number of an electromagnet is not limited to two pieces or four pieces, and 
.,, can be made into one piece, three pieces, or five pieces or more. Since it becomes possible to be able 
to control more precisely movement of a movement child enclosed with the spherical cavernous 
section when the number of an electromagnet increased, and to show an inner-force-sense tactile 
sense to a user's finger (not shown) with a more sufficient precision through a sphere, more ones of 
the number of an electromagnet are desirable. 

[0029] moreover, the gestalt of the above-mentioned implementation shows to drawing 1 — as — 
Electromagnets 15A and 15B - from the side - seeing - a sphere - although arranged in the same 
height a little caudad from the center of 12 — a sphere - you may arrange in the same height as the 
center of 12, and two or more electromagnets may be arranged in different height By chversifying the 
number of an electromagnet, and arrangement, it is possible to show an inner-force-sense tactile 
sense to a user's finger with a more sufficient precision. 

[0030] Moreover, although a detection means 16 to detect a spherical hand of cut and a spherical 
rotation is established and spherical rotation information is outputted and inputted with the gestalt of 
the above-mentioned implementation, when using it as tactile-sense inner-force-sense presentation 
equipment which an information I/O function does not have, it is not necessary to establish such a 
detection means. 
[0031] 

[Effect of the Invention] As explained above, since the tactile-sense inner-force-sense presentation 
equipment of this invention vibrates a sphere and expresses the tactile-sense inner force sense for 
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imagination by making the movement child enclosed with the interior of a sphere exercise, it can 
transmit a detailed and complicated tactile-sense inner force sense to a user's finger through a sphere, 
and can express the tactile-sense inner-force-sense information on an object with reality. 
[0032] The information I/O device of this invention by showing a tactile-sense inner force sense 
using the sphere which is a part of structure of an information I/O device moreover, with easy 
structure Since presentation of a tactile-sense inner force sense and informational I/O can be 
performed, a sphere is vibrated by making the movement child enclosed with the interior of a sphere 
exercise and the tactile-sense inner force sense for imagination is expressed A detailed and 
complicated tactile-sense inner force sense can be transmitted to a user's finger through a sphere, and 
the tactile-sense inner-force-sense information on an object can be expressed with reality. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Tactile-sense inner-force-sense presentation equipment which is tactile-sense inner-force- 
sense presentation equipment expressing the tactile-sense inner force sense for imagination, and was 
equipped with the sphere held possible [ vibration and rotation ] in preparation for the interior in the 
movement child, and the driving means which vibrate the aforementioned sphere by making the 
aforementioned movement child exercise according to a tactile-sense inner-force-sense signal. 
[Claim 2] The information I/O device equipped with the driving means which vibrate the 
aforementioned sphere by making the aforementioned movement child exercise according to the 
tactile-sense inner-force-sense signal inputted from the information processor in the state where the 
movement child is rotated with the sphere held possible [ vibration and rotation ] in preparation for 
the interior, and a detection means detect the hand of cut and rotation of the aforementioned sphere, 
and output rotation information to an information processor. 



[Translation done.] 
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